This study showed the effects of sintering temperature and atmospheric pressure on the density, tensile strength, and microstructure of porcelain enamels. Although the densities of the opaque porcelains were higher, they were weaker than the gingival porcelains. Gingival porcelains also glazed and sintered at lower temperatures than the opaque porcelains.
The densification of dental porcelain enamels involves sintering by viscous flow. Hodson1 studied the physical properties of dental porcelains. Vines and Semmelman2 studied the effect of air pressure on the densification of dental porcelain. Since these studies have been done, low fusing porcelains for use as enamels with metals have become widely used in dentistry. The purpose of this study was to determine the effects of firing temperature and pressure on the strength, density, and microstructure of selected porcelain enamels.
Materials and Methods
Disks of the porcelain were prepared by vibrating and condensing the porcelain powder mixed with water iti a steel niold. The diameter of the mold cavity was 7.60 mm with a depth of 4.75 mm. After the disks were dried, they were fired as follows. First, they were placed in a furnacea for two minutes at 650 C. Next, the temperature was increased at a rate of 40 C per minute to a final firing temperature. A total firing time of eight minutes was used for all specimens. 696 to 980 C. Ceramco air-fired gingival and opaque porcelains along with vacuum-fired gingival and opaque porcelains were tested.b
After firing, the disks were bench cooled under a glass breaker. The density of each specimen was found by finding the weight change in water and applying Archimedes' principle. The tensile strength was determined by testing the disks in diametral compression. A cross-head speed of 0.05 cm/min on the testing machine was used. After fracturing, the microstructure was studied using scanning electron microscopy. Both external and fractured surfaces were examined.
Results
DENSITY.-The density of the porcelains fired at different temperatures is shown in Figure 1 . Paired t tests between densities at each temperature gave the following results. The vacuum-fired opaque porcelain samples were denser than the air-fired opaque porcelains at the 0.01 level of significance. The vacuum-fired gingival porcelains were denser than the air-fired gingival porcelains at the 0.001 level of significance. Finally, the airand vacuum-fired opaque porcelains were denser than the air-and vacuum-fired gingival porcelains at the 0.001 level of significance.
The differences in composition between the opaque and gingival porcelains3 is most likely the source of the differences in densities.
DIAMETRAL STRENGTH.-The mean strengths of the opaque air-and vacuum-fired porcelains at 982 C were found to be 273 kg/cm2 and 291 kg/cm2, respectively. Those of the gingival air-and vacuum-fired porcelains were 452 kg/cm2 and 408 kg/cm2, respectively, at 955 C. Using t tests, no significant differences (P = 0.05) were found between the b Ceramco, Inc., Long Island City, NY.
opaque air-and vacuum-fired strengths or between the gingival air-and vacuum-fired strengths. However, there was a significant 
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OPAQUE VACUUM FIRED dlifference (P 0.02) between the strengths of the opaque and gingival porcelains. This may le attributed to the major differences in the composition3 of these two types of porcelain.
MICROSTRUCTURE.-The effect of firing temperature on the surface condition is shown in Figures 2 and 3 
